In this study, the relation of urbanization in China urban areas has been investigated with energy consumption, social economics, infrastructure, transportation and environment. The results showed that the impact of those factors on the urbanization become significant. The deep investigation is needed in clearing the effect of the local development on the urbanization. In this paper, the energy consumption, social economics, infrastructure, transportation/communication and environment have been used as a index to evaluate the importance of the urbanization in China Province with the urbanization area and population. By using the statistical method, the classification of urbanization has been made. As the result, the provinces in China could be divided into the IV classification. Also, the energy index, the infrastructure index, the social economy index increased as to make a city progressed but it found that the environment index fell oppositely from the factor analysis.
Introduction
Economic growth accelerates the development of city inevitably. At present, the urbanization vitality of the developing country is frightful, and the disorderly development brought about not only the increase of energy consumption but also air pollution and the aggravation of living environment and other serious problems. And in Asia, especially in China, the highspeed economic growth rate has produced great influence on the resources and environment of the world. In this paper, the urbanization and energy consumption in China Province have been investigated, and the issues of urban environment have been clarified.
Moreover, although many evaluations of urbanization have been made from the standpoints of the urban population and the urban area, the increase of population and area of city is affected by many various elements, such as, social economy, energy consumption, infrastructure, etc. But the increase of population and area is just the surface phenomenon of urbanization. In this paper, the energy consumption, infrastructure, environment and so on have been used as the different criterions to evaluate the urbanization of China, based on the statistics data 1) , which is about 27 provinces (Taiwan is not included) and three direct control cities (Beijing, Shanghai, Tianjin), the classification of urbanization in China Province has been made. Fig.1 shows the ratio of the urban population. Although the urban population decreased in the 60s for the Cultural Revolution, the urban population ratio began to go up from the 80s sharply, that is because the rapid growth of the economy in China since the government adopting the policy of opening and reform in the late 1970s. The urban population reached about 30 percent of whole 1,200 million populations in 1995. Fig.2 shows annual change of the urban area of each province. Compared with the western hinterland, the coastal region has gained remarkable advance of the urbanization in every five years. Especially, in Guangdong Province, Hainan Province, and Zhejiang Province, the urban area has been sharply increased compared with 1990.
Urbanization conditions of each province 2.1 Population

Urbanization condition
Classification method
In this paper, the energy consumption, social In order to unify the evaluation base, the following formula was defined.
Where, S ij is the urbanization evaluation mark of i Province on j basic index.
It is noted that the reciprocal of the evaluation mark about items, discharge gas, SO 2 , and dust have been used to evaluate the environment, because the worse environment can be found when the evaluation mark of discharge gas, SO 2 , and dust is high.
Furthermore, in this paper, 100 marks are considered as the national average evaluation value. When the evaluation mark exceeded 100 in one region, it can be concluded that the evaluation of this region is better than other regions.
The comprehensive evaluation index of urbanization In order to obtain the classification of urbanization, the multivariate analysis is adopted in this paper. Concretely, the analysis is conducted by using two factor analyses, which are the principal components analysis and the cluster analysis, respectively.
Calculation of index evaluation mark
According to the expression defined by the foregoing paragraph, the item indexes of table 1 have been calculated by regression analysis. Those results are shown in Fig.3~Fig .9. Fig.3 is the relation between the rates of urban area (urban area/total area of one region) with the rate of urban population (urban population / total population of one region). From this figure, it can be concluded that Shanghai has 8 times the average rate of urban population of China, about 60%, and 30 times the average rate of urban area of China. And also in Beijing and Tianjin, the population density exceeded 1200 humanbeing pre square kilos with about 50% of the urban population rate, and the rate of urban area is about 15 times the average rate of China. Therefore, it can be concluded that the urbanization of three direct control cities is progressing. Moreover, the rate of urban population of coastal provinces (Zhejiang, Jiangsu, Shandong and Guangdong) is about 4 to 5 times the average rate of China, so the advance of the urbanization accompanying economical rapid growth in coastal region is progressing in recent years. The evaluation of energy consumption is shown in Fig.4 . According to the result, the evaluation mark of three direct control cities (Beijing, Shanghai, Tianjin) exceeded 300 points (the national average is 100 points), especially, Shanghai has the highest point all over country and its mark is 6 times the average of China. So it can be considered that the energy consumption has increasing tendency with the advance of urbanization. Furthermore, since Liaoning Province is the heavy industry base and Shanxi Province is the coal production base in China, these two provinces also have high-energy consumption level. Fig.5 shows the evaluation result of social economy. From this figure, it is proved that, except for three direct control cities (Shanghai, Beijing, Tianjin), coastal provinces, Liaoning, Shandong, Jiangshu, Zhejiang, Fujian, Guangdong, and so on, have high intensity of social economy. Therefore, the rapid growth of economy in coastal region in recent years can be concluded.
The evaluation result of infrastructure is displayed in Fig.6 . Considered the province infrastructure, although the progress of urbanization is quicker in east coastal region than in the western hinterland, the mark of some index items of infrastructure is not larger than that in the western hinterland. For example, in Tibet, because the road of per capita is large, the mark of infrastructure is high. From this figure, it can also be seen that the coastal regions accompanying high-speed economy growth (such as Guangdong, Zhejiang, Jiangshu) and the heavy industry regions (such as Liaoning Province) have high evaluation mark of infrastructure. Fig.7 shows the evaluation result of transportation/ communication. From this figure, it can be concluded that the mark of three direct control cities (Beijing, Shanghai and Tianjin) exceeded 200 points (the national average is 100 points). Except for three direct cities, the coastal regions also have the high evaluation marks of transportation/communication, such as: Liaoning, Jiangshu, Zhejiang, Fujian and Guangdong.
In this paper, some parameters, such as the park area of city, the rate of tree planting, discharge gas, SO 2 and dust, have been used as item indexes of environment. It has been believed that the advance of urbanization accompanied the environmental aggravation and its tendency is shown in Fig.8 . From the figure, it can be found that Shanghai and Tianjin have lower evaluation marks of environment than the average marks of China. Conversely, Tibet and Hainan have the highest the mark of environment with little contaminant discharge and more natural landscape.
The comprehensive evaluation index can be gained according to each evaluation index and their results are shown in Fig.9 . From this figure, it can be concluded that Shanghai, Beijing, Tianjin and Guangdong have high evaluation mark exceeded 500 points (the national average is 100 points) with high urbanization. Moreover in the coastal region (Jiangshu, Guangdong, Zhejiang, Shandong, Liaoning), the comprehensive evaluation index is also high, and the urbanization of this region is progressing. In sum, the urbanization of eastern region is higher than that of western region. 
Classification of urbanization
The urban area, urban population, energy consumption, social economy, infrastructure, transportation/ communication, environment have been used as seven evaluation indexes to clear up the condition of the urbanization in China Province. Firstly, the principal components representing the progress condition of urbanization have been used as the basic indexes to analyze. The result is shown in Fig.10 and Table 2 . In Fig.10 , the principal component one shows the inherent vector of the basic indexes. It can be found that the urban area, urban population, energy consumption, social economy, infrastructure, transportation/communication have increasing tendency with the advance of urbanization. However, the Table 3 . Evaluation of Urbanization Index and Classification environment has been aggravated with the advance of urbanization. The correlation procession shown by table 2 also turns out the same law.
The correlation of basic indexes also can be analyzed by using cluster analysis. Fig.11 shows the four classifications of the basic indexes. Unlike other basic indexes, environment has independent effect on urbanization. Fig.12 shows the analysis result of the principal components analysis on each province and three direct control cities. In this figure, the principal component one expresses the evaluation axis of the advance degree of urbanization. It can be found that three direct control cities and the coastal regions have the large positive value. The principal component two displays the environmental evaluation axis. Therefore, Hainan, Tibet, which situated in the right side in Fig.12 , have large environment evaluation mark.
According to the cluster analysis, all the provinces and three direct control cities can be classified four groups as Fig.13 shown, the result is shown in Table 3 . Group I included three direct control cities and the main provinces in coastal region (Jiangshu, guangdong, Zhejiang, Shandong, Liaoning, Fujian), which has high urbanization degree. In this group, the average comprehensive evaluation index is 4 times the national average, and the basic index points of urbanization are larger than the national average points; but the measurement must be carried out to against the aggravation of environment in metropolis and industry area, such as Shanghai, and Liaoning Province. Group II included the provinces in the central-western region of China (Shandong, Henan, Hebei, Hunan, Sichuan). The construction need of infrastructure and transportation/communication is very urgent to satisfy the remarkable increasing of the urban area and population in these provinces. Group III included the provinces in the north and northwest region of China. These provinces have a little high environmental evaluation value than the national average value, and the average comprehensive evaluation index of China. Group IV have the highest environmental evaluation with rich nature, but the comprehensive evaluation mark is lower than the national average value.
The classification picture of urbanization in China Province drawn according to the classification group was displayed in Fig.14 . From this figure, it can be visual displayed that the east coastal provinces have the strong tendency of urbanization, followed by the central provinces and the western province.
Conclusion
In this study, the relation of urbanization in China urban areas has been investigated with energy consumption, social economics, infrastructure, transportation and environment. The results showed that the impact of those factors on the urbanization become significant. The deep investigation is needed in clearing the effect of the local development on the urbanization.
In this paper, by using urban area and population, energy consumption, social economy, infrastructure, transportation/communication and environment as the basic indexes, the actual condition of urbanization in China Province has been evaluated. The classification of urbanization has been conducted by using the cluster analysis and the principal components analysis, and then all the regions of China have been divided into four groups. Moreover, according to the factor analysis, although the energy consumption index, the infrastructure index and the social economy index, etc. increased along with the advance of urbanization, the environmental index decreases conversely. Therefore, it is will be important to take seriously mind on environment when drafting the advance police of urbanization.
The further study is needed in clearing the actual condition of the urbanization and other factors, such energy consumption, economy, infrastructure, in the city level of each province.
